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TITLE OF THE INVENTION 
LIQUID CRYSTAL DISPLAY 

CROSS-REFERENCE TO RELATED APPLICATIONS 
This application is based upon and claims the benefit 
of priority from the prior Japanese Patent Application No. 
2001-006063, filed January 15, 2001, the entire contents of 
which are incorporated herein by reference, 

BACKGROUND OF THE INVENTION 

1 Field of the Invention 

2 Description of the Related Art 

^<Dm^xmmi.tz.m^\at.^ ^^^-r^^mi^^m^x^^o v^^i^m^h. sit 
m^^Bm^^mm^^ytm^mcf^^'fzi^. mmi^^^y^xm^Ltcmim-i^^tim-r 

So 

xa. RMmm^Bm^mw:(Dm^^^mm^m^uxmo :i ticx ^ ^^(dm^ 
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:Lti\mvx. 1 -3 1 6 3 8 ytRM ' ^mmm^ 

5 ^cfi^re^^^g-ett. ^mmmmxayt&Mij^xmim^^n^^^\ i&mm 

mt^mmmmmtii^M^i^m^l^J:'y^±:^xMm'r?>t:li^. ^ oisr 

m 
a 

BRIEF SUMMARY OF THE INVENTION 

m^£^m2:r.v y±xmn Ltzmmom 2 mmmm t . mmm 2 mm\^xw^n 

tiK-^mmmm(Dm 1 mmmmtMj^ u^b 2 *am^i^ . mtrntkom 1 ®^ 
m^i t mmm 1 ^iim^s ^ (d mRxfmtm^<Dm 2 mmmm t mmm 2 ^mmm 
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m^(Dmmm 2 mmm\^ i.tz.m\^(Dm 1 ^ v ri-esa^u b/c«^^ 1 mmm 

mt. mmm 1 s«(7>tijtsm 2 sis^^i^f^ LfcMrt-r^feoTifjiBm 1 y r t « 
m^c^ 2 y T±-eia^ij {.fz.mm(Dm 2 M^mts ^ . mmm 2 Kt^^^^it ^ ti 
K-Dmimmm(Dm 1 ®^m^i ^ i^t^m 1 ^ > mimm 2 stij^^^^ ^ 
tiK-^mmmm<DmimmmmtMi^vf^m2^mmmt. mitmw(Dmimm 
mm t Wimm 1 ^mmm t (d mRumimmm(Dm 2 mmmm t mmm 2 ^mmm 

mmm-^'h'o. mtmm(Dm2mmmm<7^^fi^^nn{i^^^< t-hi-^cDrnQt^m 

I :^mm(Dm3(Dmmz.x^t. K\^z.M\^\^tcmiRxj^m2mmts mmmi 

mt. mtmmi(Dmimmmmtmmmim^t(DmK^^\^t^R^^^^ mm 

0 y T±-eia^ij bfcm^©^ 2 BmiitM t . mimm 2 § tiK-^wim^ 
It m(DmimmmmtM\^\^±mi^mmmt. mimm2mm\^xn^riE.-^mim 

1 mm<7)mimmmmtM\^^tcm2^mmmt. mmmw^(Dmimmmmtmm 
mi ^mmm t (DmRx^mmmm(Dm 2 mmmmtmmm 2 ^mmm t (Dm^^ 
^ i^tm^sm t^Mmu mimmm^Dm 1 mmmmRximimmmi<Dm 2 mmmm 
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xi,x^\ ^(Dm^. mytmmwnt.mi^vri<zmmLfcmim^mmRt^^2 
^ y T iiixtj^^ Lfcm 2 ^.T^M^tD ohm 2 m^mmimtRmm^mM-t^ ^ 5 

Additional objects and advantages of the invention 
will be set forth in the description which follows, and in 
part will be obvious from the description, or may be 
learned by practice of the invention. The objects and 
advantages of the invention may be realized and obtained by 
means of the instrumentalities and combinations 
particularly pointed out hereinafter. 



BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING 
The accompanying drawings, which are incorporated in 
and constitute a part of the specification, illustrate 
presently preferred embodiments of the invention, and 
together with the general description given above and the 
detailed description of the preferred embodiments given 
below, serve to explain the principles of the invention. 

FIG. lAfi. :^mm(7^mi(^Mm\^^^^m^Bm^mw^umm^^irm^ 
m ; 

FIGS. 1 BRUl at. ^fl^tl. FIG. 1 AK^-rW^B^^BiW:<^-' 
F I G. 2 A(i. F I G. 1 A{C^i-|^0^B^^^S(^¥®0 ; 

FIG. 2Bit. FIG. iA\z^i-m^Bm7T^mw<Druy(mm^wmm'^^ 

FIGS. 3 ARxT 3 B ^fi^ti. 's^myr^w^mmm^^i-^m ; 
FIGS. 4A:s.t/4B(i. ^Mti. mm^'Jikm^mmm^^TT^irmum ; 
FIG. 5\t. ^mm(Dmi(Dmm\^^^m^Bm^mm^m^^fcm^m^(D~ 

FIG. 6f^. :^%m(D^i(DwmK%^m^Bm^mm.^m\^tLm^m^(Dm 

FIG. 7 A\t. :^mm<Dm2<Dmm\^%^w.iB^^m.w<DKMm^(^-n^ 

FIG. 7Bf*. ^mm(Dm2(DmM\^^^^MMi^^mw<^^T^^M(D-n^ 

DETAILED DESCRIPTION OF THE INVENTION 

F I G. 1 Afw^Bjc^m 1 (Dmm\m^m^Bm7f^mn^umm\c7jk'rmmm 



FIGS. 1 B^D^^l Ctt-^ix^^;txF I G. 1 AjC^-f-y-tH^s^^^g(75 
—U^^i^Vfzm^m'Vh^o FIG. 2AfiFIG. 1 A\Z.^-r^^^B^ 

^^gC05p®g|-efc»9 . FIG. 2 BfiF I G. 1 A(C^i-?^B%^^^®(^T 1/ 

7^|§pj(75^ 1 1 ^^^^f-'Y 10cm 

^ft^Slt • ^ii^^5 2 itrS^^tlTV^So FIG. 1 BJ::^-r«itf±F I 

G. 1 AK^-rm^Bm^mn i <^sit^:^5 1 o-tPic^j^^u-c^B , fig. 
1 c « FIG. 1 A K^-rm^Bm^mm i (^si^ • MmmMi 520- 

^ (DmiBm^mu 1 ?^0^s-fe/^ 100^. m^B±^i^ 100 

tb/c:$iJtP[l]Sg^^5 2 0 0 . ^^fsir/l- 10 0 <75SM • 3lii^^ 5 2 ^::>?fJ^: b^cfiL 

g(ciag$ti.rc75|g^5 2\z.^^mM-r^^ytWMm3 o o i:t?3£{c^^$nr 

V^§o ^^H^B-ir/H 0 0 TU^mUl I 0 >^r^St^l2 0^. rtL^^K^ 
110, 1 2OrBll^gS|p]J^^^bT'^it$tL/c?^a^0Jil 3 0i^^A.T*5i9. ® 
TttM^gS 0 0ftiJ(D®^^^-r5®^7tffiltSt b-CV>5, ^^H%ir/Vl 0 0 ^^IJ 

t^msss^^ 2 0 0 i: . pi^te^^i-^gflUM (7u^v-7vna,^^^s) Km 

IblC^^^LfcTCP (tape carrier package) 700 

^^bT^i!$tLTV^5o TCP 7 0 O^iiFr ^ ft^f ^^l^/as-t'^. 
^OJ:5^^TCP700 cDBlM4§:^lJffi i.xmm\B}^&U 2 0 0 ^^^^B-ir/l- 1 0 

oco)tmit®^>pff^-r^#jt-iagLTv^So r ws^i i oRu^>^fR]S 

«1 2 0(D#^®^::(5. l/4^St^4 10, 4 2 O^U^ii^IgS 1 0, 5 20 

i/4iS;ft«4 1 o<Dmm^tm^m5 1 ocD^ii#^;$s^-r:^it:^u/4 

IS:g^4 2 0(D3it@fii:ii^«5 2 0 <75^jitt^;as^'^:^Jtf;i#U< ^'cg^ J: 5 
TWS^Sl 1 :55f9;^^(^5fe^ii'l4^|gl 1 1 1 lil-C^V^ 

tc^af^iptT^ci^o^^r^Pffif-sa^Obfdt-^mi 1 2i. ^tLpjft^^i 1 2izm^ 
m^vrmmvfz^^mi 1 4^, m^mi 1 2^^s«ii 1 4 



x^nh^mnmrnm-r^mmmmmi 1 3 ^^xmit-^^i 1 2t^^ 

H 1 1 4 i (D^^W^KUW^thtiT FT (thin film transi 
s t o r) 1 5 0 ^tL^TFT 1 5 0\cmm-^tlf^mmmmi l 5 a, 11 

5 b ^T±{::«^^iirv^^o z.(Dru4mRi 1 o(Dmmnmi 1 5 a, 11 

T 110 crymMnM 115a, 115b f*. ^\xJitK 1 

uMmx-h^o sitfi^s KT^M^m^si 1 5 afi. mm&.^m^^T^'m^^ 

1 1 5 b{^. mm^^mmKAM^^m^^^^ 1 sx±(DmQ^nn^ tm^. 

m'^n^m^^^^-==-y^^'r^^t\:iX'omhti6o m^it. mmmmi i sa, 

115 bcDf--rX^*{c:^4 0 MinXi^l 2 0 Sit • ^ii!^i^5 2 (D 

^tt^'tbCOSi^m® 1 1 5 h\zm.^4 fim(DFiM'^(Dma^l 5f@^^IIJ{C®ag 

*ffR]S=iS 1 2 0 fi. ;>tf 7:^^<^^^ii'l4lfe^S+^ 12 1^. ii^Ji 1 2 2 i: . 

m^m i:^y—y^7u^m) 123^. *j-[^mi^i 24^. 2 5 ^t?^ 

{ctt^$iaXV>§o ^J:^. tt^^-ef^. >ctr&]««l 2 4^Slt^^5 1 ^Slt • 
^iilM^S 2^(DrBl-e*ffibTV^5;a^ >tf^m@l 2 4^|H^5 1, 52mX'l^ 

T ws*gi 1 omii^mi 1 6 :&t>^>?j-[^s^ii 2 otz^iaf^^i 2 sj^. 
mi^^m^tix^^^. ^fc. t'^rHi 1 3 0(D^^®tijcoiaf^:^f^<^ i/4?ss^^ 

4 2 0O51^S$fi4 2 1 ift. 4 5° O^J^^^^UTV^Sc 

TW»^i 1 o:s:Wr^s*gi 2 of^. ^ixpDSt^PHi(7)Mi^}-#^^(^sae^ 

^Bmt LT. JSiff*^;^'l4A n/DSfSf^ 0 . 0 8 -Cfe D K^^i^mmm eX bq^^ 
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5 a tni^nmi 2 4 t(Dm^m^Bmi 3 o^^wLx:^j:^^wc<Dm^m^^^'^ 
hv^ ^m^^^^i i^tzEMm^ 5 1 1. m^mm 1 1 5 b i: ^ti^mts 1 24 t(D 
mm^BM 1 3 0 ^mmL.xf^^mm(Dm^mm^>-^ h y i^^^i-iB^ijufcsit 

m<Dm^mm^mx.fzE^ • ^iiisit 5 2 txmi^^^x^^^^o 
r CD J: 5 ?^.es#tis^ 5 1 R-c^RM ' m^mi^ 5 2 (Dm^mmn. m-nux^m 

m^. ±ii(Dmium^mmi^m'^±mim^ijm^-o\^^xmM'r?>o 
I FIGS. 3ARxf3Bitmm7jk^^-m^mmm^^-rmumxh^. figs. 

j 4 A:&rj^4 Bf^P^^.T^m-.^«B§6^(--T^-r#4mEl-trfc?)o figs. 3A 

W ^b-CV^6o ^fc. FIGS. 3BS:I^MB{1SI^ •^gii^:®(^-^^fflV>T*5 

s 

h FIGS. 3AR-C^4A\Z.7ik-r^0\^. RMmM5 1Xlt. M^m5 2 0. 1 
=C 

O / 4 4 2 0. m^sM 130. Hmm® 115a ^U^^f^-^tiyt^Mlj^ 

fU 

^17^ f{!l^^ m -Sii^i^S 2-tr«. FIGS. 

3BRU4BK7jk-r^^i^. RMrnm^ i <^iii^t<7)^sit^5^j-J:5y— 

17 h^:^}SSBXtMx*fe60}^;!]P;l. -(S^IgS 2 0. l/4fe;g^4 2 0. m^BM 

13 0. i/4}S;ft«4 1 0. m^^5 1 o^m^^^-i^:^c:^^iii::^^}c:J:§y 

mv<nmir^t. mmnMi 1 5 a, 1 1 5 b ^^fB]«;^ii 2 4 ^(^r^tcii 

MS^ra(->pJ-bTSii:i^c?6J:9{-ia^-t-5c -^rcofci^). ^^feJi l 3 0 (cAl+L 
^(7:)M)t^li^-mt^^i:^5::i:^ce<KtrBili 3 o^tHlt-rSo Ufc^s 
oT. ixn. FIG. 3A{^^-rJ:9^-. i^l^tiS:^^ (D^ 6 0 0 
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mmytitm^^ 520 ^^iif s ^ t ^>x-^fj:\\ 5 1 rx^r^ • Sii 
^fc. 15b i:>f^f^mffii 2 4 ^(DrHi^cr^jgmi±i^±(^mi±^M 

LTt:^^. sit • ^iilS^S 2-t:i^. FIG. SB^z^-t^ol^. ®^M^^3 

0 0 3 1 0 ^ffiTfeMMfS^tlg 5 10 ^ i: "9 ifi/^ilTfe ^ ^J: 

u 

^ < I^B%ii 13 0 So T^treii 13 0 ^^il U/cRliTt^ 1/4 

w 

4 2 O^Siii-r'Sr ^JCj;i9 2o(Dm^^c^rBli-l/4^K:S(7^^S&^^±i:. 

C3 (Dii:^M3t{iM3t*g5 2 o^^ii-rsr ^^^-c^^^ev^ Hit • ^ii^^S 2-r:ii. 

60 ^(Dfcfe. ^^fsJll 3 Of^MJJftt^^b. lX4^S«^^^J=:^tg-rSc 
■^fi^^;^. SltM^^ 5 1 Tii;. FIG. 4 Ai^^-f-J: 5}-. iJl^lfRi^^^co^ 6 0 0 
M^«5 2 0^U^l/4i^S+^4 2 0^STR{i3t^ Ltt^fBll 3 0 Alt 
LTl^fBii 1 3 OS:miti-So :L(Dm^U%\t.. B^lltil 1 5 

Rii^?i:. i/4iS;g*g4 2 o^iii!g-r§::<^J^i;i9. ^»]:^f^;OS'(i^® 5 2 o 
(Dmmm^ 2 1 i¥^T^=eit^mi=^ce?>o r(75ii:^ii^}^iB^t^5 2 0 ^^iii-f 
6r^}as-e#5o SltfJl^s i:S:t>^Slt • ^iltl^5 2-t:i:±. ^(Di:o\z.\^X% 

^ti. m&mmum. KM'mmmm5 2XJ,-t. fig. 4B^cl^-r<t5^-^ 

®^^s^»3 0 0;6^bc7)7fe3 1 0«. M7fe+I5 1 0 1 / 4 iS;S:« 4 10^^ 
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x^m^t LTfc^HUi 3 o^^Aitu. w^mm^t Lxm^Bmi s o^mit-r^o 
Fimyt<D-mtmytu 520 ^sii-r 5 zt-^^x^^o sit • mmmm 5 2 -c}*. 

1=^ 5 2o;^-e^ij^-r'5:i^;a^-e^6o \^fz.t^-:>x. 'm^n.-n^^'o\^w.'f^^ht^ 

^ x^m^h^ z,(Dm^^^^^w\\c^^xn^-nmi:'^m(}^±x-t^'^'mx(n>Mmm 

5 2 Tig^^^i:. ^mxmmmmm\Atm<^uMmi. 5 1 -t^^^^-itttf^. 

o nmm'^(r^m-^-^i^^tmmrr:-h-:>x\>{t.mm^^mz.m^hz.}ifi< ^ {M^^ 
ru 

^-r^fcfe. Sm^SS 0 OfiSit • ^ii^i^S 2{C>etJ^^Lfc:'fiL«(75;^{C^tt 
^ ^ Id. Wjm:^m. 3 0 0 ^Hlt • ^iiMit 5 2 f-^i^; bfcifig 

m.-thz.hii'^^mhfsi^o i.fz.t^-^x. '^m.±W(onm\:.tmi^x^^(D\^M7L. 
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0 o<Dy^m^m\^^xmm-(Dmm^^^\^x^^^o ^(Dtc^. 
«^fc:jov^T. sit^j^s it^M' m]^mi$i5 2 t(Dmm^mz.m^Mm 

^ /h ^ tm^mmm 3 0 ^im-r^ ztt^x^^o 

'^wcLxnm'^-r\z^ m^\^xnm-r^::it^m^\^\^\ mx.it. ^fe^H-fe/^oji 

3 m-r^^t^^x^^o 

^tc. :^mM^^^^^Xi^. FIGS. IBRX^l c\z^i-Xo\^M^W&i 1 
2 5a, 115htTFT15 0(Dy — :^mUt^mW^M^Vti-d^s^tlh\^W\ 

W 1 1 2^]fmir^:Lt'h-^mxh^. 

ru 

K^^zmuirti\tmmmi-tfj:^\ m^it. ut^u^io, 5 2o^u?i 

y4^^^4 10,42 Ott. '(i^^5 1 0(Dm^^5 1 1 (Cl^ LT 1 /4 
IS 4 1 0(Z531tgl64 1 1}^5 8 0° (T^^it^^^b. '(STtlKS 2 0 CD^tIW 5 2lK 
>^UTl/45S;g^S4 2 0(Dilti$44 1 1^5 8 0° ^^^i^^M^ 
2 0(D]gil$4 5 2 1 ^^^^5 1 0(DmM^5 1 1 t :^^^ff t tj: ^ ^ ^ l^M 

V\ ^fe. 1/41^:5154 1 0:S.tJ^ii^*55 1 0(i. TW^StKl 

1 o(Dn-^±m^mm:\^x\^^^tK ^tihit^Mmm^ iKMJt^\^tiitLm\^m^ 
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m^(Dm^. 1/4 '^^ms. 4 1 0, 4 2 0 (DmtffmmM^tm^i^Jt^ ct:^^ < 
FIG. 5a. ^^mmomKDmmim^m^Bm^^mmi^m^^fcm^mmo 

F I G. 5J,Z^-rm^W^2i-i^ PDA (personal data/di 
gital assistants) Xh^o rOPDA2fi. W-^b^^BWI 
I ^mx.fcm^nt. «M^^>'2 1^. ®^II^S3 0 O^ON/OFF^f^^ 

zi.— /V/^^^^>'2 3 i:, T Kl/:^if!S^*^-r?)T Kl/;^3!J^^^>'2 4 T^^ifeS^S 
W ^-r57f^:^'^:/2 5 <^^#^TV^?)o 

If 5o tf $5^:^11® 2 6 «w^B^0^^^g 1 (DRM ' m^mm 5 2 i^i^^j^:; A:^^ 

g i^mm 2 7 it^^m^ S l KM^^ L-CV^ S O O n^kt • ^il^:^ 

ru 

5 2(c:^i;c:;L/dii:g(^^i-SHg$tLTv>5o ^VX. :i(Dm^Bm^mUi^mm 
i-?)fcfecDM[E]^S^^2 0 Of^. RMmm5 1 ^c>^J^?Lfc:{^Lm^-iaS^:^^TV^ 

FIG. 5 \^^-tx 5 • ^iiistiK 5 2 \z.MJt^ vfcmnm^mm 2 6\c 
i;?T-r ^^i^- 2 6 a^;55^^$tt5o "^^c. ^mmm^ 1 \zMJt^VtcAtimi'fmm 

2 7 fi. -0-2 8 Xmn^Atl'^mXh "0 . ^#^A;^^^ :y K 2 7 a -^A 

;ti^-K-KI#4^^^>'2 7 b^(DA;^j^f^§P^5^^$ti?)o rcoj:5J-^ FIG. 
5(^^-t-PDA2-c{i. A;^^it®®2 7^irrL-cttlR^A^i-2):i.^;55-e#6c 
^/c. A;^^#^(«fBS^^g(^^^®®-e«^$nso-c\ m.w^m^xti\. 

fz.mWiL}f:\z.]t^^X. A;^^{t®®2 7^C3^^$■t•5Hft^'^<[^^•^^ A;^^f^ 
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^Hii-^o :i(Dy<y^y4 h-t^^:y2 2^t^ mM^Am^f^i-fCf-^i. PDA 

^v^:tj^fi. y<y^y-( h^^^y2 2^mi'f-r6:it\zx'omm:mw:3 o 

I ^^mmw 3 0 0 ^mj/rmj-t^ :i ^ p]-|g-e^ti.{^. ^m^mMm^mm 
§ -r^:it^^x^^o ^fcs ~m^. -<>A^^^H^nofc^<DAtimi'^m^2 7 

P :6SprigT&tL{^. Atiwwmm2i'r:^-mm)5^\^x^m.^-t^^'^mx^^x'^ 

ru ■ 

mmW2> 0 O^S^iilT^^tl-CfeoT^. KM^^5 i:S.tJ«m -^11^:^5 2(7)^ 

0 o-^^«^^r^i'-r§:i<^«^=^v\ 

DA2C0/^y^^^ Yif-^'y2 2^#LT. ffiTt^M^M 3 0 0 ^^'^'^Wi^^'^ 

2 2 ^^l^-f 5 r ^ };i J: 19 ©t^M^E 3 0 0 ^.-^jJo-^i^^ h LT. ft f^S^^®® 
2 6{::^^^tLfc®'^(7)mmtt^i^J6S::i;55i?^6o 



:l(D^o\^. fig. 5{z^i-PDA2\zx:6t.mmMM<Dm^^f)^M'^W: 

FIG. 6^^. i^mm(Dmi(Dmm\m^m^Bm^mu^^^'f:i^^m^(^i^ 
(DM^mm^^i'^mm'^'h^o fig. eiz^-r^mm^si't^ m^umm 

>- 3 4 ^^ott ffli±-5 J: 9 3 COfliJtlSt-/^ ^/ ^ 9 b ^ 

3 4^^{tTV>5o 

fg^-^^ e-ma i 1 T Kl^:^^) ^^^-f-^SM ♦ ^ii^:^ 5 2 t . illS^rp^ 

jiiMi^s 2Km^'r^^tx\ mmmmi^mmt^h^xhii^^m^mTr^mm^nm 

-r^^t^^x^^o 
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LfcV>i:^. ^<y^y4 hTTs^l^S 4^mi'fi-^^t\^X^RM • 3iaili^5 2 

xt^(DX\ Mm^£mMm^m\-r^:it-^-xt^o 

t^x^. i^±mmm.:fj<t^mm'r^m^mw:^m^^^x. m^^^Km>k^ti^ 

mir^:Lt-A^X^^o 

m^i^i^-rwr'mmxh'o . fig. 7B(i^is0j<D^2<75B#^-#^5t-tB^B^*^ 
m(^M^m^(^-u^w^\^^irmmmxh^o n 2 <75tiftic#>?)t^^0S^^ 

^no mmmm t xm^ :^tix\^^^ :z t^:kmtmi(Dmm\m^ m^BmTr^mm t 
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FIG. TAK^-rx^i^. :^mm\m^m^Bm^mm(D^Mmm'^^i't. 
nil 2 tmz-^m^^hfj:^ vi^^ymmi 17^1 TO(Dx^^£mw^nm 

FIG. 7 B iZTjk-rX 0 K 117 ^M^nM 

1 1 ^(Dy:^Km^-^^'f. ^%mMW^ o O}i^p3(75)fe^sr^r0iii 3 o\^x^-r 

ly, Additional advantages and modifications will readily 

p occur to those skilled in the art. Therefore, the 

rfi invention in its broader aspects is not limited to the 

specific details and representative embodiments shown and 
'^■^ described herein. Accordingly, various modifications may 

p be made without departing from the spirit or scope of the 

I"* 

H general inventive concept as defined by the appended claims 

Q and their equivalents. 



